Abstract-Currently, e-learning systems are becoming more popular. This is because e-learning systems provide learners freedom to study with unlimited time and at any location. But, most of the e-learning systems present the same learning content without regard to different learning styles of learners. Many learners have to adapt to different learning styles such as learning content from images which is not specifically targeted at their needs. Meanwhile, other learners may have aptitude in reading or from listening, etc. Therefore, learning and teaching processes are important issues that teachers need to adjust their teaching according to individual learners. If each learner obtains content that aligns with their own learning style, it will lead to more achievement.
I. INTRODUCTION
Learning and teaching by using the e-learning system is a way to enhance learning and teaching capacity. The E-learning system is an evolution of information technology, network technology and multimedia technology to achieve maximum efficiency in education. E-learning systems are now widely accepted because it has the flexibility to adjust content, which will be up to date, provides an opportunity for everyone to learn and gives freedom of research without restrictions of time and location [1] . In addition, e-learning systems are also used as a communication tool between teacher and learner by using modern communication tools such as e-mail, web-board, chat, etc [2] . However, although e-learning is very useful, some e-learning systems are a self-learning system with no influence of achievement for the learner. Some learners may take more time than others to study contents as each learner has different ability to gain knowledge. The recognition of learner depends on individual factors, including experience, interest, aptitude, knowledge, wisdom, and learning plan. These factors influence the learning speed. In traditional e-learning systems, the focus was on the development of presentation rather than the consideration of individuality [3] . And traditional e-learning systems tend to lead to boredom, slow down of learning and underachieving. Therefore, the solution for an effective e-learning system is the development of an adaptive e-learning system [2] by focusing on the learner's learning style. Learning style means the physical characteristic, thought and feeling that individual uses to perceive, responsiveness and interaction with a stable environment. The learning style is one element that will help to enhance the learning process, promote learning motivation and learning performance to learners [4] . As in the research of Suriyakrai, [5] found that the teacher knows the learners learning style, the teacher is able to organize appropriate activities or learning environments. Learners who study in an appropriate environment will higher achievement than a group of learners who have a poorly matched learning environment. Moreover, this learning style is also a tool in order to design learning management or present the appropriate content to learners as an individual [3] , [6] .
Many researchers have proposed adaptive e-learning, and focusing on the difference between individuals. For example, the researches [7] - [9] proposed a system with path selection, the best learning technique will be adjusted to the appropriate path for each teaching. The research [10] created a decision support system to guide the appropriate path. The research will [11] analyze the learner by using questions. The questionnaire ranges from simple to difficult questions. The answers that the learner does not understand what the content is, then it will create the adaptive navigation to the learner. But all three researches mentioned above have no e-mentoring system which will advise learners automatically. For the research [12] , the system will send a quiz to the learners according to their aptitude in 3 levels which are easy, medium and hard. If the system evaluates the learner's answer and discovers that the learner provided a lower score than the specified score, the system will guide learners to repeat the lesson again. All research mentioned above used the method of searching for knowledge of each learners in order to determine the different path of study. Regardless of the ability to recognize different learners, mentioned systems still present the same content to learners who have the aptitudes to different recognition. broadcast content through various devices such as computers, internet, intranet, or TV signals, etc. Learners can study independently, anywhere and anytime. Studying with an e-learning system has no fixed learning's path. Learners can choose content that is presented according to experience, need, interests and their own styles [7] . Currently, e-learning system has some restrictions which are 1) the presentation of content and learning activities are the same regardless of the difference between individuals. 2) E-learning systems have no mentoring system to assist automatically during studying called an e-mentoring system. Various methods are available for evaluation of learner's learning style. For this research, the classification method of the learning style using the sensory method is applied. That is the VARK questionnaire as a concept of Fleming [13] . VARK questionnaire is a questionnaire that is very popular as a quite simple learning style [14] and applied practically. The VARK questionnaire can divide the learner's sensory into 4 categories which consists of Visual (V; learning from graphs, charts and flow diagrams), Aural (A; learning from listening, speaking or disputing, Read-Write (R; learning from reading and writing) and Kinesthetic (K; learning from touching, experiment, test activity or experience. In the research [15] which studied the difference between individuals by using VARK questionnaire, found that male and female have different learning style significantly. Teacher should be aware of the learning style of different learners in order to develop appropriate teaching in the future.
In addition, the research presented the adaptive e-learning according to the aptitude of most learners. In the research [1] the learner provided an answer for the online VARK questionnaire and studied e-learning. Then, obtained studying behaviors or used the main web of Web logs to analyze via data mining techniques to find the learning path's content for learners with different learning styles. The mentioned e-learning system can help learners to study more effectively. The research [16] can classify types of learner to course via computer programming according to learning style. This was achieved by an application of data mining which used decision tree methods and grouping as k-means. It was found that learners with different learning styles and teaching aligned with learning styles can help them to achieve more understanding. In the research [17] they used the adaptive e-learning by submitting contents to learners according to their learning styles. Each learner had different learning paths by extracting their learning styles from log files by a technique of Web usage mining and Artificial Neural Network. So, the system is able to adjust the learning path for them as well. However, the research had some restrictions. Learners would be given the same lesson and no tracking system to guide them in case of a miss understanding of content, etc.
From the above restrictions, in order to help the learner obtain content and learning activities which align with interests and aptitude of the learner between individuals must be developed. Thus, the researcher of this paper presents the adaptive e-learning with e-mentoring system using VARK learning style by data mining methodology to synthesize the conceptual framework to create different lessons in 4 modules according to the learning style of VARK. The learners will receive lessons that meet their own learning style. The learner's learning style came from the answer of the VARK questionnaires. Then, data will be analyzed using data mining techniques. The e-mentoring system will recommend steps to the learner through online tools. The e-mentoring system will hopefully be a satisfactory replace for the teacher in the class when not available.
III. CONCEPTUAL MODEL
The conceptual framework of synthesize on an adaptive e-learning with e-mentoring system using VARK learning style by data mining methodology is shown in Fig. 1 , which consists of 4 modules as follows;
A. VARK Rule Base Module VARK Rule Base Module is the learning style storage of all learners. The process of this module has 3 steps; 1) creating a questionnaire which consists of two parts: the first part is the general information of the learner or the independent variable. The independent variable came from the survey of 80 experts' comments in education with 10 years experience of teaching in Chiang Mai Rajabhat University. The second part is the independent variable with VARK questionnaires which is a closed questionnaire. VARK questionnaire has 16 questions with 4 multiple choices.
2) The sample group used the questionnaire to survey 2,000 undergraduate students of Chiang Mai Rajabhat University.
3) The analysis of data mining in order to create rule base, which compares the performance of the classification in VARK learning style, such as Tree (Decision tree C4.5, BNTree), Bayes (Naï ve Bayes, Bayes Net) and Rules (Decision table, DTNB).Then, selection of the algorithm with the highest accuracy.
B. VARK Learner Module
VARK Learner Module is the module that obtains learning styles of the learner. The working process of the module starts with the learner registering to the system. The system will bring the learner's profile in order to match the rule base which comes from the VARK rule base module.
C. Content Module
Content module is the module that stores the content of the lessons. The learning content is divided into 4 categories according to the sense of perceptions, such as Visual, Aural, Read/Write and Kinesthetic. Each learning step and content will be aligned with the correct learning style of each learner.
D. Learning Module
Learning module is the module about learning and teaching using the VARK learning style. The learning module processes through the LMS. Its responsibility is to the serve e-learning and LMS-learning management system. It will serve the learner respectively, at intervals with the conditions which the teacher has prepared systematically. The learning module has 4 components; 1) Mentor database, the database that stores guidelines for the learner, divided into 4 categories; Visual, Aural, Read/Write and Kinesthetic. 2) Activity, the presented lesson and activities of learning and teaching aligned with the learning style of learners. Learning style of learners comes from the VARK learner module. From activities of learning and teaching for learners, the survey of 5 experts comments in education. 3) Agent, this part will record and track learners. If the learner has already studied in the system, repeat again, the e-learning system will present the content to continue learning as previously. 4) Adaptive mentoring, the part that adjusts to be more effective. During the class, there will be a test using adaptive mentoring in order to check tests scores between learners. If the score during class meets the criteria, the system will present the next content to the learner. But, if the score does not meet the criteria, the system will retrieve some recommendations from the Mentor database and the learner has to revert back to the same content again. Fig. 1 . Framework for adaptive e-learning with e-mentoring system using VARK learning style by data mining.
IV. EVALUATION
The evaluation of the synthesized model was conducted by interviewing 5 experts. The total score of the questionnaires equaled 30 points divided over 5 levels. The result of the evaluation from experts found that all modules are appropriate at a very good level with the total average at 4.47 and the standard deviation equal to 0.73. When analyzing the various components within the module, it was found that VARK Learner Module and Content Module is the most appropriate with the average at 4.80. The suitability of the overall synthesized model and the appropriateness of VARK Rule Base Module were also found to be appropriate with an average of 4.40, etc. Details are shown in Table I; The purpose of this research was to synthesize adaptive e-learning and e-mentoring system using the VARK learning style with data mining methodology. Learners will obtain lessons that meet their own aptitudes and also support learning which emphasizes on true learner centered learning. This conceptual framework consisted of 4 modules; 1) VARK Rule Base Module 2) VARK Learner Module 3) Content Module and 4) eludoM gninraeL .This conceptual framework was presented to experts by interviewing without structure, it was found that experts opinions towards this synthesized model were very satisfactory with the total average 4.47 (S.D.=0.73). Therefore, this conceptual framework is appropriate to apply to learners who have different learning styles, focusing on 4 categories; Visual, Aural, Read/Write and Kinesthetic.
This research is only a conceptual framework. For the next step, the researcher will bring the synthesized model to the development stage with trials with sample groups in order to find the achievement levels of learners.
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